Behavior of fluorescent cholesterol analogues dehydroergosterol and cholestatrienol in lipid bilayers: a molecular dynamics study.
Molecular dynamics simulations of bilayer systems consisting of varying proportions of 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC), cholesterol (Chol), and intrinsically fluorescent Chol analogues dehydroergosterol (DHE) or cholestatrienol (CTL) were carried out to study in detail the extent to which these fluorescent probes mimic Chol's behavior (location, orientation, dynamics) in membranes as well as their effect on host bilayer structure and dynamics (namely their ability to induce membrane ordering in comparison with Chol). Control properties of POPC and POPC/Chol bilayers agree well with published experimental and simulation work. Both probes and Chol share similar structural and dynamical properties within the bilayers. Additionally, the fluorescent sterols induce membrane ordering to a similar (slightly lower) extent to that of Chol. These findings combined demonstrate that the two studied fluorescent sterols are adequate analogues of Chol, and may be used with advantage over side-chain labeled sterols. The small structural differences between the three studied sterols are responsible for the slight variations in the calculated properties, with CTL presenting a more similar behavior to Chol (correlating with its larger structural similarity to Chol) compared to DHE.